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Abstract 
Aquaculture centers in Yogyakarta located in Sleman District. The main contributors to fish farming in Sleman came 
from Sendangsari village, Minggir sub district. In an effort to develop production, the government helped to provide 
the technology assets to one group of fish farmers Sembada Mina Mandiri with solar-powered aeration technology. 
People still need assistance on utilization of solar energy application, operating and maintenance capabilities. Some 
of university student in Indonesia conduct the student creativity program to assist the community, also known as 
program kreativitas mahasiswa (PKM). This student creativity program has the purpose to the community so they 
can utilize their own technology assets and maintain the sustainability of the utilization of renewable energy sources 
(solar energy). PKM program includes education about solar energy systems technologies, operating practices, 
maintenance and security of operations and improving aeration system. Dissemination of information to various 
media is expected to provide inspiration, knowledge and success story in order to prepare the public for renewable 
energy technologies. With the increasing readiness of the community then penetration of the technology would be 
better to strengthen the rapidly growing real sector economic activities. The results of the implementation of the PKM 
program showed an increased ability of the communities to utilize and maintain technology assets. This is showed 
from the increase in knowledge and the regularly daily operations of the solar panel system. Another indicator of 
success, there are 4 people from Sembada Mina Mandiri member responsible as the operator of daily operations, the 
increased strength of partnerships between communities and the various parties, especially with the Gadjah Mada 
University and the Ministry for Research and Technology of Indonesia, so that it would be more sustainable. 
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1. Introduction 
The world today faced with global issues such as climate change, sustainable development, energy 
crisis, renewable energy development, etc. Indonesia is the country that participate in solving these 
problems. Indonesia sets the target to use new energy and renewable energy by 25% of the total national 
energy mix in 2025 [1]. This is an indication that Indonesia is serious about expanding the use of 
renewable energy. Development of renewable energy is not only supplying the needs of energy, but is also 
expected to drive the growth of the real sector of the economy. In this case, the energy acts as a tool for 
sustainable development succes. [2] 
On contribution to the development, Sleman Regency known as a center for fisheries producers in 
Yogyakarta city. The center of fish farming situated in Sleman, exactly in Minggir subdistrict. Fish farmer 
in Sendangsari village doing their business in private and groups. Total production of prawn in 2010 
reached 166 tonnes of the 215 tonnes in Sleman. But in 2011 production fall due to 30% of 23 hectare 
does not operate or changed to other commodities such as prawn and carp. [3] 
In an effort to develop fishery products, the government helped the community to increase the 
production. The Government through the Ministry of Research and Technology has conducted specific 
technology dissemination program (SPEKLOK). This program brings to infrastructure fulfilment, such as 
the construction of electrical installations using renewable energy sources. With the power of solar 
energy, the community can utilize it for aeration system and light at night for fish farming security. 
Aeration used to maintain the quality of fish seed quality because it will determine the final outcome of 
production. 
2. Formulation of the problem 
The government through the specific technologies dissemination (SPEKLOK) helps provide 
technology assets to the community in the form of solar energy technology for pond aeration and 
electrification. The photovoltaic system is a new things to the community. The community needs guidance 
on renewable energy and how to operate and maintain the system. It is important so that the community 
can keep the sustainability of the utilization of renewable energy sources. Based on these condition, the 
university students can contribute in assisting the community through activities facilitated by Directorate 
of Research and Community Services, Directorate General for Higher Education (DIKTI), Ministry of 
National Education, Indonesia. 
Program kreativitas mahasiswa (PKM) is one of the efforts of Directorate of Research and Community 
Services Directorate General of Higher Education to improve the quality of learners (students) in college 
in order to become members of the community who have the academic or professional skill who can 
apply, develop and disseminate science and technology or art and enrich the national culture in the future. 
Education, research and community service that involve an active participation of students integrated into 
this program. PKM developed to deliver the enlightenment student creativity and innovation based on the 
mastery of science and technology and a high faith. In order to prepare the next leader, entrepreneurs and 
independent people, open minded and wise, university students are given the opportunity to implement the 
capabilities, skills, attitudes and responsibilities, build teamwork and develop independence through 
creative activities in the occupied areas of science. PKM allocated to all universities in Indonesia through 
the provision of competitive, accountable and transparent funds [4]. 
PKM is also a kind of community development projects in the fields of science occupied by students, 
for example in the field of renewable energy. Thus, in the activity of PKM students help the community 
which includes education about solar energy system technology, operating practices, maintenance and 
safety operations and development of the aeration system. 
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3. Purpose and benefit  
The purpose of the PKM program are empowering communities in utilizing their technology assets and 
maintain the sustainability of the utilization of renewable energy sources (solar energy) to support fish 
farming. 
 Economic benefit : Reduce the dependence on fossil fuels; Long investment on energy cost. 
 Social benefit : Local participation and capacity building in local communities; Build capacity for 
future project; Build people awareness and interest in renewable energy; May become a symbol of the 
community and a source of pride and identity. 
 Environment benefit : Helps reduce greenhouse gas emission and potential climate change impact; 
Lead to sustainable energy behavior [5]. 
4. Overview of the community 
Parakan Wetan located in the Sendangsari village, Sleman district, Yogyakarta. Parakan Wetan  also an 
area directly adjacent to Progo River. The total population of Padukuhan Parakan Wetan and Parakan 
Kulon Sendangsari Village, Minggir is 876 people. Therefore, it is necessary to maximize existing 
resources and reduce the vulnerability of society. 
To reduce the amount of existing unemployment, local people formed a joint venture group of 
productive fisheries. There are a lot of group of fish farmer that exist due to the characteristics of the soil, 
water, and climate in Sendangsari Village which is suitable for aquaculture both prawn and carp. 
Sembada Mina Mandiri is one of the aquaculture group (prawn and carp) located in Parakan Wetan RT 
01/RW 21, Sendangsari, Minggir, Sleman, Yogyakarta. This business is a joint venture owned 15 member 
of the community. Sembada Mina Mandiri founded in December 3, 2005. Majority, education level of the 
community member were the high school/equivalent. The group has the target to manage 5 hectare of fish 
pond and have produced 18.5 tonnes in 2009. The basic system of fish farming is conducted by 
intercropping between prawns and carp. 
5. Methodology/program implementation 
Table 1 shows the implementation of the community development program based on the project 
timeline. 
6. Result and discussion 
Here are the program implementation results and the changes that occur in the community after all the 
activities carried out: 
6.1. Survey 
Gathering preliminary data of the community. Data collected about the problems and needs of the 
community. Data was collected through field observations and interviews with the leader of community 
group. Create schedule fot the next meeting.  
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Table 1. Project timeline 
 Month I Month II Month III 
1 2 3 4 1 2 3 4 1 2 3 4 
Survey             
Team Consolidation             
Initial community meeting             
Preparing training manuals             
Preparing the equipment             
Photovoltaic education             
Aeration optimization             
Field training             
Monitoring and evaluation             
Media publication             
Collecting data report             
Reporting             
 
6.2. Team consolidation 
Held meeting between students and lecturers. Preparing for the implementation of activities. Formulate 
appropriate solutions according to the needs of society.  
6.3. Initial community meeting 
Work with the group leader to socialize PKM program. Build appropriate relationship and trust in the 
community. 
6.4. Preparing training manuals  
Preparing training modules by the guidance of university lecturers. The training modules also reviewed 
by field technicians from Pandansimo hybrid energy, Yogyakarta. Training module covers the installation 
process, system description, system components, and maintenance and security operations. The module is 
made as easy as possible to understand by common people. 
6.5. Preparing the equipment 
Preparing appropriate tools and materials effectively and efficiently. Using the device to perform the 
electrical installation. 
 
 Agus Setiawan and Ahmad Agus Setiawan /  Energy Procedia  32 ( 2013 )  39 – 46 43
  
 Fig.1.  Education      Fig.2. Discussion 
 
  
Fig. 3. Improving aeration pipe   Fig. 4. Installing the faucet volume control.  
6.6. Photovoltaic education  
Fig.1 shows the process of photovoltaic education giving information about the concept of renewable 
energy to the four people responsible for PV systems. Fig. 2 shows the community participation in the 
discussion session. In this session discussed the condition of electricity in Indonesia, knowledge of the 
types of tools used in the solar system, how to operate the instruments, reading monitoring systems, 
knowledge of the normal indications whether or not a system, and how to take care of him.  
6.7. Aeration optimization  
Fig. 3 shows the university students and communities repairing the aeration piping systems. Then Fig. 
4 shows the process of installing the faucet volume control.  
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Fig. 5.  Practicing installation    Fig. 6. System monitoring 
6.8. Field training  
Fig. 5 shows the community practicing photovoltaic system installation by university student 
assistance. The community can understand well how to using electronic instruments, how to connect 
electrical circuits, how to read a control to determine abnormalities in the system. Besides, it is also 
equipped with  how to care, safety and occupational safety and early detection of damage. Fig. 6 shows 
how to monitoring daily performance of photovoltaic system. 
6.9. Monitoring and evaluation  
Fig.7. shows the communities are able to operate the PV system on a regular basis. University students 
assisting and evaluating. Communities are able to cope when there are defects in photovoltaic systems. 
Keep records of the energy produced by the photovoltaic system. Then Fig.8 shows aeration system that 
maintained regularly to keep the fish pond in good working condition. Communities build contact with 
qualified personnel from Pandansimo Hybrid Energy, Yogyakarta to seek advice and consultation, check 
and increase their knowledge in the future.   
 
  
 Fig. 7. Regular operation      Fig. 8. Aeration maintenance 
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6.10. Media publication 
The PKM activities published to print and online media in order to become an inspiration for other 
regions wishing to develop this system. Publication started from Gadjah Mada University's official 
website. The PKM program also published by the official website of Ministry for Research and 
Technology of Indonesia and some of online media. Besides, there is also coverage of national broadcast 
media reporting on the use of solar energy for aquaculture. 
6.11. Collecting data report 
The operation of solar power aeration is to maintain dissolved oxygen (DO) concentration in the water 
above 2 ppm. By maintain DO concentration in the water, at least maintain a constant harvest between 
2.000-4.000 fish seed. It is reduce mortality of fish seed until 60 percent that previously without aeration 
system. With the operation of solar technology 1.000 Wp, it can generate 60 kWh per month or 720 kWh 
average per year. This has contributed to the diversification of the national energy and reduces CO2 
emissions. When compared with the coal power plant commonly, this solar energy system can reduce 
carbon emissions by approximately 720 kg / year. 
6.12. Reporting 
Reporting and documenting the things that happened during the implementation of activities that can 
be used as a reference for future improvement.  
            
7. Conclusion 
The role of the student in developing renewable energy can be done through community assistance. 
Students act as an agent and a catalyst  in bridging the communication between government and society. 
The implementation of PKM program showed an increased ability of the communities to utilize and 
maintain technology assets. This is showed from the increase in knowledge and the regularly daily 
operations of the solar panel system. After assisted in certain period, the group of fish farmers operate and 
utilize renewable energy technology assets better and safer. There are 4 people from Sembada Mina 
Mandiri member responsible as the operator of daily operations and the increased strength of partnerships 
between communities and the various parties, especially with the Gadjah Mada University and the 
Ministry for Research and Technology of Indonesia. 
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